Protective effect of N-acetylcysteine in tumor necrosis factor-alpha-induced apoptosis in U937 cells: the role of mitochondria.
The existence of two different pathways for cell death has been postulated. In addition to the passive and traumatic process leading to necrosis, an active program characterized by organelle integrity and called apoptosis has been described. A positive correlation between the apoptotic cell death process and oxidative imbalance has been demonstrated. In fact, the antioxidant N-acetylcysteine (NAC) seems to be capable of impairing the apoptotic program, replenishing intracellular reduced glutathione content in cells exposed to tumor necrosis factor-alpha (TNF) as apoptotic inducer. Moreover, protein synthesis inhibitors such as cycloheximide (CHX) can facilitate apoptotic triggering by TNF, and mitochondrial function was suggested to be essential in the TNF-mediated apoptotic process. With this in mind, a specific analysis using the JC-1 probe, a fluorescent dye which is capable of indicating mitochondrial membrane potential (delta psi m) changes, was carried out. Our results show that TNF exposure is capable of altering the mitochondria and that NAC protection from CHX + TNF-induced apoptosis could be due to a direct effect of the drug on mitochondrial integrity and function.